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Life-Threatening Dermatoses

DAVID L. CRAM, MD, San Francisco

Four life-threatening dermatoses-Stevens-Johnson syndrome,
toxic epidermal necrolysis, Kaposi's varicelliform eruption and
purpura fulminans-are unique in their abrupt onset and rapid
progress to death, but prompt diagnosis and proper therapy can

often cure the condition or prevent undesirable sequelae. Since
two of the four conditions can follow the use of a variety of drugs
and all may be secondary to an infectious agent, any physician
may encounter them in practice and should be aware of their
seriousness.

MODERN THERAPY has so changed the course of
many fatal dermatoses, such as pemphigus vul-
garis, that now patients may die from the compli-
cations of therapy rather than from the disease
itself. In dermatoses such as generalized exfoliative
dermatitis, where etiologic factors may be obscure,
the cause of death is frequently difficult to assign,
although in some patients it may be high output
cardiac failure, particularly in those with under-
lying heart disease.'
A discussion of all the potential life-threatening

dermatoses is beyond the scope of this paper and
many represent the cutaneous component of a
more serious systematic disease, as in systemic
lupus erythematosus, dermatomyositis, periarteritis
nodosa, and malignant atrophic papulosis of Degos.
There are also several fatal congenital disorders
such as epidermolysis bullosa letalis, as well as
certain serious mycobacterial and fungal infections.

This discussion is limited to four different and
distinct life-threatening dermatoses: Stevens-John-
son syndrome, toxic epidermal necrolysis (TEN),
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Kaposi's varicelliform eruption (KVE) and pur-
pura fulminans. These four are unique in that
they are always abrupt in onset and can swiftly
progress to death. Most important, prompt diag-
nosis and proper therapy can often cure the condi-
tion or prevent undesirable sequelae.

Stevens-Johnson Syndrome
Stevens-Johnson syndrome is usually classified

as a serious variant of bullous erythema multi-
forme.2 It ordinarily affects children and young
adults. Its abrupt onset is heralded by high fever,
headache, painful erosions about the lips and in
the mouth, and bilateral conjunctivitis (Figures
1 and 2). A vesiculo-bullous eruption, often with
the typical iris or target lesion, develops on the
skin (Figure 3). The course is stormy, with many
signs of toxicity, and bronchial pneumonia may
develop as a complication. The death rate in
patients with this syndrome is 10 to 25 percent.3

Mucosal lesions occur in all patients, regardless
of the severity, and this finding, plus the typical
cutaneous lesions, should make the diagnosis read-
ily apparent. Serious ocular involvement is a
dreaded complication since it can result in partial
or total blindness.4 Duration of the disease is
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Figure 3.-Target lesions of erythema multiforme as
seen in Stevens-Johnson syndrome.

Figure 1.-Erosive lesions of lips and tongue in
patient with Stevens-Johnson syndrome.

Figure 2.-Bilateral conjunctivitis in patient with Ste-
vens-Johnson syndrome.

ordinarily four to six weeks but severe cases may
last two or three months.

Stevens-Johnson syndrome may occur in asso-
ciation with systemic infection, pregnancy, foods,
deep x-ray therapy, and neoplasms.5 Of the vi-
ruses herpes simplex and adenoviruses are the
most frequent causative agents.6 It is also probably
the most common severe drug eruption, with a
great number of drugs implicated-penicillin,
sulfonamides, antipyrine, phenylbutazone, the anti-
convulsants and others. The most frequent etio-
logic drugs are reported to be the long-acting
sulfonamides, especially sulfamethoxypyridazine.2
Mounting evidence in recent literature also indi-
cates that the mycloplasma organisms are not in-
frequent causative agents. Ludlam and associates7
found raised titers of complement fixative anti-
body to mycoplasma in four out of five cases of
Stevens-Johnson syndrome; and Lyell and asso-
ciatess isolated mycoplasma pneumonia from blis-
ter fluid and material from the throats of patients
with erythema multiforme.

Treatment consists of prompt admission to hos-
pital, nursing care, systemic corticosteroids and
the use of broad spectrum antibiotics, especially
if mycoplasma infection is discovered. Significant
eye involvement requires ophthalmologic consulta-
tion and the topical use of corticosteroids. Even
with massive doses of corticosteroids, new lesions
may appear and the disease may worsen. Renal
involvement with hematuria or even renal tubular
necrosis has been reported, and these conditions
may progress to renal failure.9"10

Toxic Epidermal Necrolysis
Toxic epidermal necrolysis (TEN) first became

recognized as a distinct entity after Lyell's descrip-
tion of the disease in 1956.1" Lyell used the word
toxic to express the acute damage to the epidermis.
Since 1956 about 400 cases of this syndrome have
been reported and an analysis of them reveals
that the disease has many causes and variable
prognosis.12 The typical clinical description and
course of the disease in the young is exemplified
by the following case:
The patient, a three-year-old boy, first became

ill in January 1967 and his mother noted the sud-
den onset of redness about the face and trunk in
association with exquisite tenderness of the skin.
He had had a low-grade fever for the previous
24 hours, for which the mother had given aspirin
tablets, totaling approximately four. Within a few
hours the erythema progressed about the face and
became especially pronounced in the flexural skin
areas. The scalp remained uninvolved. The patient
was admitted to the hospital two days after onset
of the illness, at which time he was anorectic and
in distress from painful skin. Desquamation had
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begun in the areas of the upper back and the
Nikolsky sign was present. Except for the skin
changes and a few blisters about the lips, no
abnormalities were noted on physical examination
and there was no elevation of temperature. Leu-
kocytes numbered 4,800 per cu mm with normal
differential except for 8 percent eosinophils. He-
moglobin content and results of urinalysis were
normal as were cultures of the blood and throat.
Nasal cultures revealed coagulase-positive Staphy-
lococcus aureaus, phage type 71.
The child was admitted to isolation and reverse

isolation and high doses of penicillin were started.
Intravenous fluids were given for the next three
days since painful blisters about the lips and
mouth prevented oral ingestion. By the third hos-
pital day definite desquamation of the epidermis
from the most erythematous areas of the back,
chest, ears, neck and hands had begun (Figures
4 and 5). The pain, erythema and facial edema
improved decidedly after only 24 hours of treat-
ment, and by the fifth hospital day the condition
was resolving rapidly. The child was discharged
from the hospital on the eleventh day completely
well and with only mild erythema of the previously
desquamated areas. He remained free of disease
on follow-up examinations.

This is the typical history of a young patient
with TEN. The characteristic features are the
abrupt onset, exquisite skin tenderness, erythema
which is most pronounced on the face and flexural
areas, typical burn-like desquamation (hence the
term "scalded skin syndrome"), and the usual
10- to 14-day course with complete recovery.'3 A
short prodrome of malaise, lethargy and fever may
precede the disease, but once the erythema ap-
pears the disease becomes explosive. When death
occurs it is usually within the first five to eight
days. Laboratory investigations of the blood are
usually not informative although leukocytosis and
leukopenia have both been reported."4 Histologic-
ally there is necrosis of the superficial layers of
the epidermis with a striking absence of inflam-
mation."
A symposium on TEN was held in Munich in

November 1969.'5 From the reports given, it is
clear that there are many causes of the syndrome
and that the condition in children shows many
differences from that in adults. In the adult type,
components of Stevens-Johnson syndrome are
frequently associated both histologically and clin-
ically and indeed not only can differential diag-
nosis be difficult but both syndromes may occur

Figure 4.-Desquamation and suppuration from areas
of previous erythema and tenderness (TEN).

Figure 5.-Patient with TEN on third hospital day of
therapy.

in the same patient at the same time. I re-
cently observed such a patient whose eruption
was secondary to administration of ampicillin.

The childhood variety of TEN is thought to be
due in almost all instances to infection of the
skin, throat or elsewhere with staphylococcus
Group 2, phage type 71, thus linking this disease
with Ritter's disease of the newborn.'3"6"7 The
childhood variety has now been referred to as
Ritter von Rittershain-Lyell's disease.'7 The syn-
drome in children can be caused by other bac-
teria, however, and is thought by some investiga-
tors to be a rare manifestation of the exanthems.'3

Arbuthnott and associates'8 showed that the
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Figure 6.-Localized areas of TEN in a child treated
with sulfadiazine for an upper respiratory infection.

staphylococci isolated from cases of TEN produce
a major identifiable exotoxin not present in staph-
ylococci isolated from cases of impetigo. Melish
and Glasgow19 and Arbuthnott and associates2'
recently reproduced the disease experimentally by
injecting newborn mice with Group 2 staphylo-
cocci isolated from cases of TEN. The characteris-
tic exfoliation occurs only in mice less than seven
days of age. Fluid aspirated from the bullae were
repeatedly sterile, which is consistent with the
observations in clinical reports of TEN and suggest
that a soluble product such as exotoxin induces
the dermatologic manifestations of the disease.
This factor is elaborated from a focus of staphy-
lococcus infection elsewhere in the body. It is
then disseminated to produce erythema, tender-
ness, intraepidermal separation and exfoliation.
It was also found that the newborn mice had an
inadequate inflammatory response to the effective
doses of staphylococci and this appears to provide
optimum conditions for the growth of bacteria
and the production of the toxin. The nature of the
soluble blister-producing substance has not yet
been defined but it is non-dialysable and is ther-
molabile, suggesting that it is a macromolecular
product of Staphylococcus aureus and not a me-
tabolite of small molecular weight.20 In the experi-
mental model, as well as apparently in humans,
susceptibility to this necrolytic factor seems to
decrease with age.

Recurrences of TEN in children are unusual,
the outlook is good, mortality rate is low and
complications few.'3 The desquamation that fol-

Figure 7.-Large areas of desquamation (TEN) in a
patient following drug therapy. Patient died of the
disease after a second exposure to the offending drug.
(Patient seen at U.S.P.H. Hospital, San Francisco)

lows the uncommon entity of staphylococcal
scarlet fever is probably a mild example of TEN.2'
Minor, localized, necrolytic skin reactions can
also occur after the use of drugs and may be over-
looked (Figure 6). In such cases the reexposure
to the offending drug may evoke the disease, with
serious sequelae. Other less common causes of
the disease in children are immunizations and
boric acid intoxication.'6

The adult variety of TEN iS in many instances
due to drugs, the most frequent etiologic agents
being phenylbutazone, anticonvulsants, and the
sulfonamides'6 (See Figure 7). Recurrences are
common in adults, especially if the offending drug
is given again. In drug-induced TEN, little is known
about the pathophysiology, but it does not seem
to be a manifestation of either the Sanarelli-
Shwartzman reaction or the Arthus phenomenon."5
There is also an idiopathic form of the disease
which occurs especially in middle-aged women
and carries a mortality rate of 50 percent.15 Adult
patients with this idiopathic form are also prone
to recurrent attacks should they survive the initial
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episode. Schuppli," collecting reports of 314 cases
of TEN from the literature between 1962 and
1968, found an overall mortality rate for adults
of about 40 percent. As indicated, the best prog-
nosis appears to be in the childhood variety, al-
though in children less than one year of age the
mortality rate has been reported to be 33 percent.' 3
The prognosis of TEN iS to a large extent de-

pendent upon adequate nursing care. The patient
should be nursed in as aseptic conditions as pos-
sible, and general treatment should follow the
rules of burn therapy. Birke and associates12
recently successfully treated five patients with ad-
vanced manifestations of TEN in an atmosphere
of warm, dry air throughout the acute phase. This
treatment appears to eliminate the need for topical
antibacterial therapy. Systemic antibiotics are es-
sential in the childhood cases secondary to Staphy-
lococcus aureus and are often indicated in adults.
The role of corticosteroid therapy is not yet clear
but some investigators are of the opinion that
corticosteroids given in high doses early in the
course of the disease are of definite therapeutic
benefit.12"3'22

Kaposi's Varicelliform Eruption
Kaposi's varicelliform eruption (KVE) is an

acute viral infection superimposed upon chronic
dermatosis. Either the herpes simplex virus or
the vaccinia virus is the etiologic agent and, de-
pending upon the causative virus, the infection
is designated either eczema herpeticum or eczema
vaccinatum. More recently the Coxsackievirus
A16 was implicated as another possible cause of
the disease." The underlying dermatitis is most
commonly atopic eczema but the disease can occur
in seborrheic dermatitis, Darier's disease, ichthyo-
sis, contact dermatitis, pemphigus, acne, scabies,
impetigo, secondary syphilis and in the Wiscott-
Aldrich syndrome.24-'7 KVE is the main reason to
avoid smallpox vaccinations in patients with ec-
zema or a past history of eczema, eczema affecting
a household member, or any active skin disorder.
Clinically the lesions and symptoms produced by
the herpes simplex are often indistinguishable
from those of the vaccinia virus, but the history
of exposure and laboratory studies can aid in
differentiation. This differentiation is often of
great importance, not only as to the choice of
therapy but as to prognosis also, since herpes sim-
plex, once established, can be recurrent whereas
vaccinia without further exposure is not. Recur-
rent attacks of KVE due to herpes simplex virus

F ..-Eczema, a-.I um.

Figure O.-Eczema vaccinatum

Figure 9.-Eczema herpeticum

tend to be less severe than the primary episode
and may occur on atopic skin after the eczema
has disappeared.28

The vesicles appear abruptly as a succesion of
crops both in and about the diseased skin and
they continue to erupt over a period of a week.
The vesicles frequently become confluent and
pustular and regional lymphadenopathy appears
(Figures 8 and 9). Ocular keratitis is a frequent
complication, especially when the face is involved.
Fever and toxic symptoms may occcur and in the
extensive case the patient is seriously ill. Viremia
with viral infection of internal organs accounts for
some of the fatalities as does secondary bacterial
septicemia.'9

Recent surveys show that about 125 cases of

CALIFORNIA MEDICINE 9
The Western Journal of Medicine

;*..:,
e ..I..u~W



Figure 10.-Multiple areas of purpura 48 hours after
onset of purpura fulminans. (From: Cram and Soley.")

eczema vaccinatum occur each year in the United
States, usually in patients with atopic eczema.30 Ec-
zema vaccinatum used to be fatal in 30 to 40 per-
cent of children and about 6 percent of aduts be-
fore the development of vaccine immune globulin
(VIG) .31 Epidemics occurred after mass vaccina-
tion campaigns, as in May 1947 when 43 cases
were reported in New York City alone.32 VIG iS
hyperimmune gamma globulin prepared from the
blood of United States Armed Forces personnel
recently vaccinated against smallpox and is distrib-
uted by American Red Cross centers across the
United States. The present recommended dose of
VIG iS 0.6 ml per kg of body weight given intra-
muscularly in divided 10 ml amounts every four
hours until total dosage is achieved.33 It has sig-
nificantly reduced mortality in children, as was
shown in a recent study by Kempe of 132 cases,
in which the death rate fell to 7 percent.34 VIG
theoretically terminates viremia and prevents fur-
ther spread of skin lesions by producing neutraliz-
ing antibodies which otherwise appear late in the
eczema vaccinatum patient.
The thiosemicarbazones, antiviral compounds

reported successful in the treatment of cases of
variola and severe vaccinal complications, may
eventually prove to be the therapeutic drugs of
choice.35 Methisazone, a thiosemicarbazone drug,
has not yet been approved for marketing in the
United States but is available for general use in
Great Britain. It is given orally with an initial
loading dose of 200 mg per kg of body weight
followed by 400 mg per kg in divided doses over
a total of 48 hours. The most prominent side
effects are nausea and vomiting, which may be
partially controlled by the use of antiemetics.35'30

Eczema herpeticum can be more difficult to
treat. The administration of gamma globulin in
amounts to provide sufficient levels of neutralizing
antibodies immediately after onsent of the primary
herpetic infection has been used to try to prevent
viremia and systemic spread of the virus, but this
has been of little value once the infection is estab-
lished or in recurrent disease.28 Wet compresses
and the use of antibiotics in the event of second-
ary infection are the primary forms of therapy.
Idoxuridine (Dendrix,® Herpex® or Stoxil9)
should be used in the eyes if herpes keratitis
appears.37 I have also used idoxuridine on the
skin in cases of eczema herpeticum, with signifi-
cant benefit.38 Prevention is the best therapy for
KVE, especially in the case of eczema vaccinatum,
where more careful screening of patients for the
known contraindications to vaccination should be
stressed.

Purpura Fulminans

Purpura fulminans is a severe, rapidly fatal ill-
ness which occurs most often in the young.39 The
disease is characterized by the abrupt appearance
of large areas of cutaneous hemorrhage and
gangrene during the convalescent period of vari-
ous bacterial and viral infections. Intravascular
occlusions with ischemia and localized areas of
massive ecchymosis are associated with chills,
fever, prostration and rapid progression to hem-
orrhagic shock, coma, and finally death. In the
cases reported more than 90 percent of the pa-
tients died and the survivors usually lost digits or
limbs during the process.40'41 In this disease, more
than any of the others, prompt diagnosis and ade-
quate therapy is paramount to saving life. This
is exemplified by the following case, which was
previously reported elsewhere.42
The patient, a five-year-old Negro girl was ad-

mitted to hospital on 14 February 1967 with a
48-hour history of fever, myalgia, listlessness and
generalized progressive purpuric skin eruption.
Diagnosis before admission was meningitis, and
the patient had been given aqueous penicillin
1,000,000 units intravenously, hydrocortisone, sul-
fadiazine and intravenous fluids. Because of shock
she had also been given a blood transfusion and
intrayenous levarterenol (Levophed®). On admis-
sion she was extremely ill. Bilateral conjunctival
hemorrhage, edema of face and extremities, and
wide areas of ecchymosis were noted (Figure 10).
Leukocytes numbered 15,400 per cu mm with a
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Figure 11.-Areas of gangrene and eschar formation Figure 12.-Residual deformities of feet in patient with
in patient with purpura fulminans. purpura fulminans. Right foot was later amputated.

(From: Cram and Soley.42)

shift to the left in the differential, and platelets
80,000. Bleeding time, partial thromboplastin and
prothrombin time were prolonged. Results of
spinal fluid examination were within normal limits
and cultures of this fluid and the blood were
negative.
A diagnosis of purpura fulminans was made

and treatment was started immediately with
heparin. The penicillin and hydrocortisone were
continued and the child was also treated with
250 ml of low molecular weight dextran on the
first, third and fifth day: Over the next 48 hours
many of the ischemic areas improved and the
patient became more responsive. Large bullae ap-
peared over many of the purpuric areas, as well
as gangrene of several digits and the less viable
ecchymotic skin (Figure 11). By the seventh hos-
pital day the child was decidely improved and
the leukocyte and platelet counts and prothrombin
time had returned to normal. The heparin and
dextran were stopped and careful daily debride-
ment of the necrotic skin areas was begun. On
9 March 1967 the patient was transferred to a
plastic surgery service for further corrective op-
eration. She underwent six operations for debride-
ment with skin grafts to the left forearm, both
legs and both feet. Amputation of the right foot
was later necessary (Figure 12).

The cause of purpura fulminans has not been
fully established but the presence of perivascular
inflammation and intravascular thrombosis has
prompted most observers to consider it analogous
to the generalized Shwartzman phenomenon which
can be experimentally demonstrated in laboratory
rabbits.43'44 The primary pathologic event in the

affected person is disseminated intravascular co-
agulation (DIC), the hemostatic hallmarks of which
are the depletion of platelets, fibrinogen, pro-
thrombin, factor V, factor VIII and the activation
of the fibrinolytic enzyme system.45 McKay also
demonstrated the appearance of an anticoagulant
(antithrombin) in purpura fulminans.46
Many infectious organisms and disease states

have been associated with DIC.47 One of the funda-
mental biological properties of certain viruses is
their ability to trigger the blood-clotting mechan-
isms in vivo.48 Probably minor degrees of intra-
vascular clotting occur in several viral disorders
such as varicella, rubella and rubeola, but only
on very rare occasions does the explosive and
life-threatening form of purpura as described
herein occur. McKay emphasized that DIC may
be quite extensive or severe without the develop-
ment of occlusive thrombi.48 DIC may also follow
bacterial septicemia, the prototype of which is
meningococcemia. Here, however, the skin pur-
pura rarely results in extensive necrosis, mucous
membrane bleeding is common and signs of men-
ingitis plus positive blood and spinal fluid cultures
for the meningococcus are the diagnostic features.

Until rather recently most patients with purpura
fulminans were treated with a combination of anti-
coagulants, antibiotics and corticosteroids,49 and
occasionally low molecular weight dextran was
used.50 Since a fundamental pathogenic mecha-
nism of purpura fulminans is DIC, anticoagulants
such as heparin are now the therapeutic agents of
choice.48 The beneficial effect of heparin is ex-
erted through its antithrombin activity and direct
prevention of further thrombosis. The therapeutic
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use of anticoagulants has been life-saving in several
recently reported cases of purpura fulminans.4"45'5'
Treatment must be begun promptly since most
deaths occur in the first 48 to 72 hours and heparin
sodium does not affect capillary thrombi already
formed.45 The recommended dosage of heparin is
100 units (1 mg) per kg of body weight given in-
travenously every 4 to 6 hours until coagulation
functions in preheparin plasma samples and the
platelet counts have stabilized to normal levels.5'
Most of the hemostatic mechanisms recover very
rapidly, often within 48 hours, but since the
platelet count may not return to normal for
several days, heparin must not be discontinued
prematurely.

Since necrotic lesions resembling purpura ful-
minans are seen in other conditions not involving
intravascular clotting, a diagnosis of consumption
coagulopathy must be reliably confirmed before
heparin is given.52 In hospitals not having facilities
for complete coagulation study, minithum studies
should include a platelet count and determination
of plasma prothrombin, partial thromboplastin
and thrombin clotting times.5'

Epsilon-amino-caproic acid has been recom-
mended for the latter phases of this disease48'52
but the role of fibrinolysis in purpura fulminans
and thus the use of this agent that inhibits fibri-
nolysis is not well defined as yet. More studies
are needed before the value of this other thera-
peutic agent can be adequately assessed.
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